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$k$ Abel $K$ $K$ $k$
ideal [$K:k|$
capitulation homomorphism Galois group-transfer
(The group-theoretical version ) $H$ $H^{c}$
$N$ Y group-transfer $V_{Harrow N^{I}}H^{ab}arrow N^{ab}$ kernel
$[H : N]$
Hilbert 94 principal ideal theorem
1.
$G$ $G^{c\text{ }}$ $Z[G]$ augmentation ideal
$I_{G}$
$G^{ab}=G/G^{c}$ ,
$Tr_{G}= \sum_{9\in G}g\in Z[G]$ ,
$A_{G}=Z[G]/\langle Tr_{G})$
$Z[G]$ - $M$ $M$ $G$-
$M^{G}$
$v_{1},$ $\ldots,$
$v_{m}\in M$ $Z[G]$- $\langle v_{1}, \ldots, v_{m}\rangle$
$S$ $v_{S}$
1 Abel $G$ $M$
$H^{-1}(G, M)$ $H^{0}(G, M)$
1
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Fact Abel $G$ $N$ $\#_{N}/I_{G}N\cdot N^{G}=0$
$N/I_{G}N= \bigoplus_{i=1}^{f}Z/q_{i}Z$
$x_{i}\in N(i=1, \ldots, r)$ $i$-
$(i.e. x;mod N= (0, \ldots,0,1,0, . .., 0))$ $y;=q_{i}$ $x_{i}$ ($i=1,$ . . ., r)










$N=\langle x_{1}, \ldots, x_{f}, z_{1}, \ldots, z_{r’}\rangle$
$I_{G}-$ $J\in M(r+r’, I_{G})$
$y=J\cdot x$ $(Q-J)\cdot x=0$
2
$Q-J$
$det(Q-J)\cdot x=0$ in $\tau+\tau’\oplus N$.
$det(Q-J)\equiv q_{1}\cdot\ldots\cdot q_{f}\equiv\# N/I_{G}Nmod I_{G}$ $I_{G}\cdot N^{G}=0$
Fact o
1 o




$M/Ker$ $(Tr_{G} : Marrow M)\cong Tr_{G}M$
1 o
2 $n$ Abel $G$ $A_{G}=Z[G]/(Tr_{G})$
$m-1\oplus A_{G}\otimes_{Z}Q$
$m$ $Z[G]$ - $Y$ $Y/I_{G}Y$
$n^{m-1}$
o
$Y$ $\{y_{1}, \ldots, y_{m}\}$
$c_{m}\in A_{G}\backslash \mathfrak{n}\iota$ $m$ $A_{G}\otimes_{Z}Q$ ideal $($ $k$
$m$ ideal $0$ )
$m$
$(\langle y_{1}, \ldots, y_{m-1}\rangle\otimes_{Z}Q)_{m}\neq(Y\otimes_{Z}Q)_{m}$
$(A_{G}\otimes_{Z}Q)_{m}$- $m-1$
$(A_{G}\otimes_{Z}Q)_{m}$ $i=i(m)$
$(\langle y_{1}, \ldots, y_{i-1}, y_{i}+c_{m}y_{m}, y_{i+1}, \ldots, y_{m-1}\}\otimes_{Z}Q)_{m}=(Y\otimes_{Z}Q)_{m}$
3
$i$ - $y$; $y;+$ $y_{m}$
$(\langle y_{1}, \ldots, y_{m-1}\rangle\otimes_{Z}Q)_{m}=(Y\otimes_{Z}Q)_{m}$
o $m$ $m$









$Y$ $Y’$ $i=1,$ $\ldots,$ $m-1$
$y_{i}=\overline{e}$;
$m-1\oplus A_{G}$ $i$ -
$y_{m}=y$
$m-1\oplus A_{G}\otimes_{Z}Q$ 1
$e=1-1/n \cdot Tr_{G}=\sum_{g\in G}-1/n\cdot(g-1)$
$A_{G}\otimes_{Z}Q$ $Q[G|$ $I_{G}\otimes_{Z}Q$





$I_{G}\langle pr(\overline{e}_{1}), \ldots, pr(\overline{e}_{m-1})\rangle=0$ $M$
$pr(y)$ $m-1\oplus I_{G}\otimes_{Z}Q/Z$ $Z[G|$ -
$\#_{Y}/I_{G}Y$
$=$ $\#_{pr(Y)}/I_{G}pr(Y)$
$=$ $\#(M+\langle pr(\overline{e}_{1}), \ldots,pr(\overline{e}_{m-1})))/I_{G}M$




$=$ $n^{m-1.\#}H^{-1}(G, M)/v_{H^{0}(G,M)}$ .
1 2
2.
$m$ $\tau:\oplus Z[G]marrow I_{G}$ cokernel $Z[G]$ -
$I_{G}{\rm Im}\tau$ $I_{G}$




$\cong m-1m-1\oplus I_{G}\otimes_{Z}Q=\oplus A_{G}\otimes_{Z}Q$
5
2 $m-1\oplus A_{G}\otimes_{Z}Q$ $Ker\tau\cap\oplus I_{G}m$
3 $t$; $u_{i}\equiv t_{i}$ . $e;m\circ d\oplus I_{G}m$ $Ker\tau$ $u$;
$i=1,$ $\ldots,$ $m$ \mbox{\boldmath $\tau$} o ( $e$; $\oplus Z[G|m$
$i$ - o) $U=\langle u_{1}, \ldots, u_{m}\rangle$ $W_{0}=\oplus Z[G]m/U$
$H^{-1}(G, W_{0})$ $G$ $n$
$arrow$
$\circ$
$H^{-1}(G, W_{0})$ $\cong H^{0}(G, U)$
$\cong$ $H^{0}(G,nU)$
$\cong$ $H^{-1}(G, \oplus Z[G]/nU)m$
$U$ $nU$ $i$ $t_{i}$
$n$ $d_{i}=t_{i}/n$
$Tr_{G}\equiv nmod I_{G}$
$H^{-1}(G, W_{0})$ $=$ $Ker(Tr_{G} : W_{0}/I_{G}W_{0}arrow W_{0})$
$=$ $Ker(Tr_{G}|_{n}t^{W_{0}/I_{G}W_{0})} : n(W_{0}/I_{G}W_{0})arrow W_{0})$
$nA=\{a\in A|na=0\}$ $n|t_{i}$ $n(W_{0}/I_{G}W_{0})\cong$
$\oplus Zm/nZ$ $d_{i}\cdot e_{i}$ ; $i=1,$ $\ldots,m$
$i=1,$ $\ldots,$ $m$ $y;=d_{i}\cdot Tr_{G}\cdot e;-u$;
$Y=\langle y_{1}, \ldots,y_{m}\rangle$ $(\subseteq\oplus I_{G}\cap mKer\tau)$
$I_{G}Y=I_{G}U$ $u_{i}$









$Ker\tau_{Y/I}\cap\oplus I\uparrow\uparrow \text{ _{}Y^{G/I_{G}Y}}$
$\eta$
$\oplus Z/nZm$ $i$- $(0, \ldots, 0,1,0, )0)$








$G=H/N$ $V_{Harrow N}=1^{r_{Harrow N’}}\circ V_{N’arrow N}$ $G$
$p$ ‘ Abel $p$- $n=\# G$
$(f_{g,h})$
$1arrow N^{ab}arrow H/N^{c}arrow Garrow 1$
cohomology 2-cocycle Artin splitting module $W$
$\{x_{g}|g\in G\backslash \{1\}\}$ $G\backslash \{1\}$ parametrize symbol
$W=N^{ab} \oplus(\bigoplus_{g\in G\backslash \{1\}}Z\cdot x_{g})$
7
$G$
$g\cdot x_{h}=x_{g\cdot h}-x_{g}+f_{g,h}$ $x_{1}=1$ $(g, h\in G)$
$g\in G\backslash \{1\}$ $g-1\in I_{G}$ $x_{g}$
exact
$0arrow N^{ab}arrow Warrow I_{G}arrow 0$
$W/I_{G}W\cong H^{ab}$ trace homomorphism $Tr_{G}:W/I_{G}Warrow$
$N^{ab}$ group-transfer $V_{Harrow N}:H^{ab}arrow N^{ab}$
(Artin-Tate, Class Field Theory )o $\#_{H^{-1}(G,W)}\geq n$





$\oplus Z[G|m$ $i$- $e;=(0, \ldots, 0,1,0, \ldots, 0)$ $\oplus_{i=1}^{m}Z/q_{i}Z$
$i$ - $h_{i}=(0, \ldots, 0,1,0, \ldots, 0)$ $Z[G]$ -
$\varphi:\oplus Z[G]\pi\iotaarrow W$










$\varphi$ cokernel $P$ $s$ $Z[G]$ - o ‘ $i=$
$1,$ . . . , $m$ $u;\in Ker\varphi$ $u_{i}\equiv s$ $q_{i}$ $e;mod \oplus I_{G}m$ $U=$
8
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\langle $u_{1},$ $\ldots,$ $u_{m}\}$ $W_{0=\oplus}^{m}Z[G]/U$ $\psi$ $\varphi$ $Z[G]-$
$\psi$
$\overline{\psi}_{p}$ : $(W_{0}/I_{G}W_{0})_{p}arrow(W/I_{G}W)_{p}$
$\tau=nat\circ\varphi$ $i$ $t_{i}=s$ . $q_{i}$
$q_{i}$ $n$
$\#_{KerV_{Harrow N}=[H}$ : $N$] $H$
1
9
